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TRANSACTIONS 
OF 

THE OPTICAL SOCIETY. 
~ .. - - 

Vol. XIX. JUNE, 1918. No. 6.  

A Chart for finding the Number of Lenses in, 
and Size of a Block. 

By HORACE LEE, B.A. 
(From the Research Laboratory, Messrs. Taylor, Taylor & Hobson, Ltd., 

Leicester.) 
Read and discussed 13th June, 1918. 

FORMULIE for finding the number of lenses in a block have been given.* 
If a is the angle subtracted by a lens at the centre of the block, and 0 is 
the angle with the vertical of a radius through the centre of a lens in a 
given ring, 

then d and sin o. =-  
n Bin8 2r 

sin u s in  _X =--- 

where n=number of lenses in that ring, cl and 
and radius of block respectively. 

being diameter of lens 

In the case of a block with one lens in the centre 
e, = 0 8, = 2a 8, = 2 ( p  - 1) U 

with three lenses in the centre 
2 0 ,  = sin-’ ( sin a )  ea = e, + 2a e,, e, + 2 ( p  - 1) a 

and so on for any number of lenses in the centre, but these two cases 
cover almost all actual cases. 

T h e  diameter of the block is given by 

For a flat block T + a or a and 8 + 0, and so 

D = 2r sin (e, + a) or D/2r  =sin @ (say) 

( p = 2  - - - in the first case 

* The “ Optician,” Oct. 29th, 191 5 ; Trans. Opt. Soc. 18 ( I  91 7), 56. 
B 
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The method of constructing the chart is as follows :-In order that 
a hemispherical block should havep rings 

x e, + (2p  - 1) = 

One Lens in Centre. 

D=diam. of block. d=(diam. of lenses)+(repar.tion). r=(radius of curv.)-(cdse thickness in case of convex curve). 

Fig. 1. 
Explanation.-Find 4% on horizontal scale, and hold a straight-edge vertically through 

The number of full lines cut is the number of rings, and the vertical scale gives 
The position of the intersection of this vertical with the 

this point. 
the number of lenses in each ring. 
last ring, between two dotted lines, gives the diameter of the block. 
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This is solved in each case for a (in the second case by trial and error 
methods) for p having values 1 ,  2, 3, . . , 10. 

Next a smaller block represented by sin @ = '9 or GJ = 64" 10' is 
represented by 

and a is again found for ten values of p .  
e, + (233 - 1) = 640 io' 

Fig. 2. 
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Finally the two sets of curves p = const. and @ const. are shown, 
the former in full lines and the latter in dotted lines. These are done 
for the two cases of one in centre of block (Fig. l), and three (Fig. 2). 
The equations of the curves are (n and sin a variables) 

, x  sin U ?J const. and e, = O  sin -=  2 n sin (e, + 2(p-1 ju)  or sin-’( -I sin u) 
b’3 

and 
sin U GJ const. x 

sin -= 
n s in(@-n. )  

For actual use these diagrams were traced and blue-prints made, In 
finding dj2 I ’  the following corrections must be made :-Add to diameter 
of the lens the amount of separation in the block, subtract from r the 
edge thickness in case of a convex curve. Having found d/‘L T a vertical 
line will show at once, by the number of full lines cut, the number of 
rings in any size of block, and the scale gives the number of lenses in 
each ring : where the vertical line cuts the last ring, the diameter is read 
off by the dotted curves ; by interpolation between two dotted curves 
sufficient accuracy is obtained for any size of block. The extent of the 
scale to ten rings is more than sufficient to meet all likely cases. 

DISCUSSION. 
Mr. S. D. CHALMERS thought that Mr. Lee had put into a very convenient 

form what some workers had done in a less simple way. The charts would 
prove useful as they would do away with the necessity for elaborate 
calculations. 

The PRESIDENT (Prof. CHESHIRE) said the charts should be hung up in 
workshops so that any workman could use them. 


